gamma-glutamylcysteine synthetase: mRNA stabilization and independent subunit transcription by 4-hydroxy-2-nonenal.
gamma-Glutamylcysteine synthetase (GCS), the rate-limiting enzyme in de novo glutathione (GSH) synthesis, is composed of one catalytic (heavy) and one regulatory (light) subunit. Although both subunits are increased at the mRNA level by oxidants, it is not clear whether they are regulated through the same mechanism. 4-Hydroxy-2-nonenal (4HNE), a lipid peroxidation product, may act as a mediator for the induction of gene expression by oxidants. In the present study, 4HNE was used to study the mechanism of induction of the two GCS subunits in rat lung epithelial L2 cells. 4HNE increased both the transcription rates and the stability of mRNA for both GCS subunits, resulting in an increased mRNA content for both subunits. Both GCS subunit proteins and enzymatic activities also increased. Emetine, a protein synthesis inhibitor, blocked the increase in GCS light subunit mRNA but not the increase in GCS heavy subunit mRNA. This suggested that although 4HNE increased transcription and stabilization of both GCS subunit mRNAs, the signaling pathways involved in the induction of the two GCS subunits differed.